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SECTION 05 12 00
STRUCTURAL STEEL FRAM NG

PART 1 - GENERAL
1.1 DESCRI PTI ON
A. This section specifies structural steel shown and classified by
Section 2, Code of Standard Practice for Steel Buildings and Bridges.

1.2 RELATED WORK

A. Materials testing and inspection during construction: Section 01 45 29,
TESTI NG LABORATORY SERVI CES.
Pai nting: Section 09 91 00, PAI NTING
St eel Decking: Section 05 31 00, STEEL DECKI NG
Conposite Steel Deck: Section 05 36 00, COWGOSI TE METAL DECKI NG
Fireproofing: Section 07 81 00, APPLIED FI REPROOFI NG,
Non- Shrink Grout: Section 03 30 00, Cast-in-Place Concrete.
1.3 QUALITY ASSURANCE

A. Fabricator and erector shall naintain a programof quality assurance in
conformance with Section 8, Code of Standard Practice for Stee
Bui | di ngs and Bridges. Wrk shall be fabricated in an Al SC certified
Cat egory Conventional Steel Structures fabrication plant and steel shal
be erected by an AISC Certified Steel Erector.

B. Before authorizing the commencenent of steel erection, the controlling
contractor shall ensure that the steel erector is provided with the
witten notification required by 29 CFR 1926. 752. Provide copy of this
notification to the Resident Engi neer

1. 4 TOLERANCES:

A. Fabrication tolerances for structural steel shall be held within limts
est abl i shed by ASTM A6, by Section 7, Code of Standard Practice for
Bui | di ngs and Bridges, and by Standard MII| Practice - Genera
Informati on (Al SC Steel Construction Manual, Thirteenth Edition,

Page 1-9, except as foll ows:

1. Elevation tolerance for colum splice points at tinme nenber is
erected is 10 mm (3/8 inch).

2. Elevation tolerance for top surface of steel beans and girders at
connections to colums at tine floor is erected is 13 nm (1/2 inch).

@ mm©o W

3. Elevation tolerance for closure plates at the building perineter and
at slab openings prior to concrete placenment is 6 nm (1/4 inch).
1.5 REGULATORY REQUI REMENTS:
A. Al SC 360-05: Specification for Structural Steel Buildings.
B. AI SC 203-05: Code of Standard Practice for Steel Buildings and Bridges.
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Al SC 341-05: Seismic Provisions for Structural Steel Buil dings,
I ncl udi ng Suppl enent No. 1.

1.6 SUBM TTALS:

A

F.
G

Submit in accordance with Section 01 33 23, SHOP DRAW NGS, PRODUCT DATA,

AND SAMPLES.

Shop and Erection Draw ngs: Conplete set of draw ngs including erection

pl ans, nenber fabrication draw ngs (including piece nunbers, sizes,

grades, di nensions, connection details, quantities, |ocations and

di nensi ons of protected zones, etc.), anchor bolt details, and joint

details for conplete joint penetration details.

Certificates:

1. Structural steel.

2. Steel for all connections.

3. Welding materials, Wlding Procedure Specifications (WS), and
Procedure Qualification Records (PQR).

4. Shop coat prinmer paint.

5. AISC Quality Certification for fabricator and erector.

Test Reports:

1. Welders' qualifying tests.

Record Surveys.

I nspection Reports

1.7 APPLI CABLE PUBLI CATI ONS:

A

Publications |isted below forma part of this specification to extent

referenced. Publications are referenced in text by basic designation

only.

American Institute of Steel Construction (Al SC):

1. AISC 360-05, Specification for Structural Steel Buildings (Mrch
2005).

2. Al SC 303-05, Code of Standard Practice for Steel Buildings and
Bri dges (March 2005).

3. AISC 341-05, Seismic Provisions for Structural Steel Buildings,
I ncl udi ng Suppl enent No. 1.

American National Standards Institute (ANSI):

B18.22.1-98............. Pl ai n Washers

B18.22M00.............. Metric Plain Washers

American Society for Testing and Materials (ASTM:

A6/ ABMLL. ... ... Standard Specification for General Requirenents

for Rolled Structural Steel Bars, Plates,
Shapes, and Sheet Piling

A36/ AB6MO5. . ........... St andard Specification for Carbon Structural
St eel
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A53/ AB3M10............. Standard Specification for Pipe, Steel, Black
and Hot - Di pped, Zinc-Coated Wl ded and Seani ess

A123/ A123M09. .. ........ Standard Specification for Zinc (Hot-Dip
Gal vani zed) Coatings on Iron and Steel Products

A242]/ A242MR09. . ........ St andard Specification for High-Strength Low
Alloy Structural Steel

A283/ A283MRO7.......... St andard Specification for Low and Internediate
Tensile Strength Carbon Steel Plates

A307-10................. Standard Specification for Carbon Steel Bolts
and Studs, 60,000 psi Tensile Strength

A325-10/ A325M09........ Standard Specification for Structural Bolts,
Steel, Heat Treated, 120/105 ksi M nimum Tensil e
Strength

A490-10a................ Standard Specification for Heat-Treated Steel
Structural Bolts 150 ksi M nimum Tensil e
Strength

A500-10a................ Standard Specification for Cold Fornmed Wl ded

and Seanl ess Carbon Steel Structural Tubing in
Rounds and Shapes

A572/ AS72M07. .. ........ Standard Specification for Hi gh-Strength
Low Al | oy Col unbi um Vanadi um Structural Steel
A992/ A992M 11. .. ........ Standard Specification for Structural Steel
Shapes
F1852-08................ Standard Specification for “Twist Of” Type

Tension Control Structural Bolt/Nut/Wsher
Assenblies, Steel, Heat Treated, 120/105 ksi
M ni mum Tensil e Strength
E. American Wl ding Society (AWS):
D1.1-10................. Structural Wel ding Code- St eel
F. Research Council on Structural Connections (RCSC) of The Engi neering
Foundati on:
Specification for Structural Joints Using ASTM A325 or A490 Bolts
G Mlitary Specifications (MI|. Spec.):
ML-P-21035............. Pai nt, Hi gh Zinc Dust Content, Galvani zing,
Repai r
H Occupational Safety and Health Adm nistration (OSHA):
29 CFR Part 1926-2001...Safety Standards for Steel Erection
PART 2 - PRODUCTS
2.1 MATERI ALS:
A. W Shapes: ASTM A992, unl ess indicated otherw se on Draw ngs.
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B. Rolled plates, shapes (except for W Shapes), and Bars: ASTM A36, unless
i ndi cated otherwise. Plate material for special noment frame connections
shal | be ASTM A572, Grade 50.

C. Structural Tubing: ASTM A500, Grade B.

Steel Pipe: ASTM A53, Grade B.

E. Bolts, Nuts and Washers:

1. High-strength bolts, including nuts and washers:

|w)

a. Snug-tightened: ASTM A325 Type | or II1, plain.

b. Pre-tensioned and Slip-critical: ASTM A325, Type | or |1, plain;
Twi st -of f Type Tension-Control (TC) Bolts conformng with ASTM F
1852 (Type | or 111, plain) may be used with approval of the

Resi dent Engi neer

2. Bolts and nuts, other than high-strength: ASTM A307, G ade A
Pl ai n washers, other than those in contact with high-strength bolt
heads and nuts: ANSI Standard B18. 22. 1.

4. Anchor rods:

a. At special nmonent franes: ASTM A449

b. At other locations: ASTM F1554, G ade 36.
F. Zinc Coating: ASTM Al123.
Gal vani zing Repair Paint: MI. Spec. M L-P-21035.

H. Non-shrink Grout: As specified in Section 03 30 00, Cast-in-Place
Concr et e.

PART 3 - EXECUTI ON
3.1 CONNECTI ONS (SHOP AND FI ELD):

A. Wl ding: Welding in accordance with AWS D1.1. Wl ds shall be made only
by wel ders and wel di ng operators who have been previously qualified by
tests as prescribed in AWs D1.1 to performtype of work required.

B. Contractor’s Certified Welding Inspector (CW) shall be present whenever
shop or field welding is perfornmed. CW shall performinspection, as

o

necessary, prior to assenbly, during assenbly, during welding, and after
wel ding. CW shall performinspections as required in AWs D1.1/D1. 1M or
ref erenced wel ding code and as foll ows:

Verifying confornmance of specified job material and proper storage.
Moni tori ng conformance with approved WpPS.

Moni t ori ng conformance of WPQ

Inspecting weld joint fit-up and perform ng in-process inspection.
Provi di ng 100 percent visual inspection of welds.

o 0k wN Pk

Supervi si ng nondestructive testing personnel and eval uating test
results.

7. Maintaining records and preparing report confirmng results of

i nspection and testing conmply with the Wrk
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C. Weld Inspection Criteria:

1. Selection of welds to be tested, unless 100 percent NDT is specified
herein, shall be as agreed upon between Engi neer and Contractor.

2. Wl ds associated with special nonment franme connections: Al welds
associ ated with special nonment frame connections are designated
demand critical welds. Inspect and test in accordance w th Appendi x
Q AISC 341-05.

3. Wl ds not associated with special nmonment franes: Unless otherw se
specified, perform NDT of welds at a frequency as shown bel ow in
accordance with referenced wel ding codes as follows. Perform UT on
CJP groove wel ds that cannot be readily radi ographed. In case there
is a conflict, higher frequency | evel of NDT shall apply.

a. CJP Groove, Butt Joint Welds: 10 percent random RT.
b. All other CIP Groove Welds: 10 percent random UT.
c. Fillet Welds and PJP Groove Welds: 10 percent random PT or M.
d. All Welds: 100 percent VT.
4. Wl d Acceptance: Per appropriate sections of AWS D1.1/D1. 1M

Chapter 6.
D. Hi gh-Strength Bolted Connecti ons:
1. Cenera

a. Tighten in accordance with RCSC Specification for Structura
Joi nts Using ASTM A325 or ASTM A490 Bol ts.
b. Hardened Washers:
1. Provide at locations required by “Use of Washers” Section of
RCSC Speci fi cati ons.
2. Use bevel ed style and extra thickness where required by RSCS
Speci fications.
3. Do not substitute Direct Tension Indicator (DTlI) washers for
washers required at slotted and oversized hol es.
2. Snug-Tightened (ST) Joints: Unless noted otherw de on the Draw ngs,
connections using high-strength bolts shall be bearing-type (N or X).
a. bolts shall be tightened to snug-tight conditions
b. Twist-off Type Tension-Control (TC) bolts nmay be used in snug
ti ghtened joi nts when approved by the Resident Engi neer
3. Pre-Tensioned (PT) and Slip-Critical (SC) Joints:
a. See Drawings for joints identified as PT or SC
b. Tighten H gh-Strength bolts in PT and SC joints to achi eve the
m ni mum bolt pretension | oad given in RCSC Specification, using
one of the follow ng pretensioning nethods or assenblies:
1. Turn-of - nut
2. Calibrated wench
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3. Twist-Of Type Tnsion-Control (TC) bolt
4. Direct-Tension-Indicator (DTl) washer
I nspection of Reduced Beam Section El enents of special nonment frane
connections: in accordance with Appendix Q Al SC 341-05.
I nspection of High-Strength Bolted Connections
a. Bolted connections associated with special nonent franes shall be
i nspected in accordance with Appendi x Q Al SC 341-05.
b. Bolted connections not associated with special nonent franes shall be
i nspected in accordance with RCSC Specification for Structural Joints
Usi ng ASTM A325 or A490 Bolts.

3.2 FABRI CATI ON

A

Fabrication in accordance with Chapter M Specification for Stee
Bui | di ngs.

3.3 SHOP PAI NTI NG

A

General : Shop paint steel with primer in accordance with Section 6, Code
of Standard Practice for Steel Buildings and Bridges.

Shop paint for steel surfaces is specified in Section 09 91 00,

PAI NTI NG

Do not apply paint to foll ow ng:

1. Surfaces within 50 mm (2 inches) of joints to be welded in field.

2. Surfaces which will be encased in concrete.

3. Surfaces which will receive sprayed on fireproofing.

4. Top flange of nenbers which will have shear connector studs appli ed.
5.

Surfaces to be gal vani zed.

Zinc Coated (Hot Dip Galvani zed) per ASTM Al123 (after fabrication):
Touch-up after erection: Clean and wire brush any abraded and ot her
spots worn through zinc coating, including threaded portions of bolts
and wel ds and touch-up wi th gal vani zi ng repair paint.

3. 4 ERECTI ON

A

B

General : Erection in accordance with Section 7, Code of Standard
Practice for Steel Buildings and Bridges.

Tenporary Supports: Tenporary support of structural steel franes during
erection in accordance with Section 7, Code of Standard Practice for
Steel Buil dings and Bri dges.

3.5 FI ELD PAI NTI NG

A

After erection, touch-up steel surfaces specified to be shop painted.
After welding is conpleted, clean and prine areas not painted due to
field welding.
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B. Finish painting of steel surfaces is specified in Section 09 91 00,

PAI NTI NG
3. 6 SURVEY:

A. Upon conpletion of finish bolting or welding on any part of the work,
and prior to start of work by other trades that may be supported,
attached, or applied to the structural steel work, submt a certified
report of survey to Resident Engi neer for approval. Reports shall be
prepared by Regi stered Land Surveyor or Registered Cvil Engineer as
specified in Section 01 00 00, GENERAL REQUI REMENTS. Report shal
specify that location of structural steel is acceptable for plunbness,
| evel and alignnent within specified tol erances specified in the Al SC
Manual

---END- - -
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SECTION 05 31 00
STEEL DECKING

PART 1 - GENERAL

1.1 DESCRIPTION:
This section specifies material and services required for installation
of steel decking as shown and specified.

1.2 RELATED WORK:

A. Materials testing and inspection during construction: Section 01 45 29,
TESTING LABORATORY SERVICES.

B. Finish Painting: Section 09 91 00, PAINTING.

1.3 DESIGN REQUIREMENTS:

A. Design steel decking in accordance with AISI publication, "Specification
for the Design of Cold-formed Steel Structural Members" except as
otherwise shown or specified.

B. Design all elements with the latest published version of applicable
codes.

1.4 SUBMITTALS:

A. Submit in accordance with Section 01 33 23, SHOP DRAWINGS, PRODUCT DATA,
AND SAMPLES.

B. Shop Drawings: Shop and erection drawings showing decking unit layout,
connections to supporting members, and similar information necessary for
completing installation as shown and specified, including supplementary
framing, sump pans, ridge and valley plates, cant strips, cut openings,
special jointing or other accessories. Show welding, side lap, closure,
deck reinforcing and closure reinforcing details. Show openings required
for work of other trades, including openings not shown on structural
drawings. Indicate where temporary shoring is required to satisfy design
criteria.

C. Manufacturer's Literature and Data: Showing steel decking section
properties and specifying structural characteristics.

D. Certification: For each type and gauge of metal deck supporting concrete
slab or fill, furnish certification of the specified fire ratings.
Certify that the units supplied are U.L. listed as a “Steel Floor and
Form Unit”.

E. Insurance Certification: Assist the Government in preparation and
submittal of roof installation acceptance certification as may be

necessary in connection with fire and extended coverage insurance.
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1.5 QUALITY ASSURANCE:

A. FM Listing: Provide metal roof deck units which have been evaluated by
Factory Mutual Global and are listed in “Factory Mutual Research
Approval Guide” for “Class 1” fire rated construction.

1.6 APPLICABLE PUBLICATIONS:

A. Publications listed below form a part of this specification to extent
referenced. Publications are referenced in text by basic designation
only.

B. American Society for Testing and Materials (ASTM) :

A36/A36M-08.......cuu... Standard Specification for Carbon Structural
Steel
A653/A653M-08. ... Standard Specification for Steel Sheet, Zinc-

Coated (Galvanized) or Zinc-Iron Alloy-Coated
(Galvanized) by the Hot-Dip Process
C423-08. it iinnnnnn Standard Test Method for Sound Absorption and
Sound Absorption Coefficients by the
Reverberation Room Method
C. American Institute of Steel Construction (AISC):
1. Specification for Structural Steel Buildings (latest Edition)
D. American Iron and Steel Institute (AISI):
1. Specification and Commentary for the Design of Cold-Formed Steel
Structural Members
E. American Welding Society (AWS) :
D1.3-08. ..t iiieennnn. Structural Welding Code - Sheet Steel
F. Factory Mutual (FM Global):
1. Loss Prevention Data Sheet 1-28: Wind Loads to Roof Systems and Roof
Deck Securement
2. Factory Mutual Research Approval Guide (2002)
G. Military Specifications (Mil. Spec.)
MIL-P-21035B.....ccvun.. Paint, High Zinc Dust Content, Galvanizing
Repair
PART 2 - PRODUCTS
2.1 MATERIALS:
Steel Decking: ASTM A653, Structural Quality.
Galvanizing: ASTM A653, G6O.

Miscellaneous Steel Shapes: ASTM A36.

A
B
C. Galvanizing Repair Paint: Mil. Spec. MIL-P-21035B.
D
E. Welding Electrode: E60XX minimum.

F

Sheet Metal Accessories: ASTM A653, galvanized, unless noted otherwise.

Provide accessories of every kind required to complete the installation
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of metal decking in the system shown. Finish sheet metal items to match

deck including, but not limited to, the following items:

1. Metal Cover Plates: For end-abutting deck units, to close gaps at
changes in deck direction, columns, walls and openings. Same quality
as deck units but not less than 1.3 mm (18 gauge) sheet steel.

2. Continuous Sheet Metal Edging: At openings, concrete slab edges and
roof deck edges. Same quality as deck units but not less than 1.3 mm
(18 gauge) steel. Side and end closures supporting concrete and their
attachment to supporting steel shall be designed by the manufacturer
to safely support the wet weight of concrete and construction loads.
The deflection of cantilever closures shall be limited to 3 mm (1/8
inch) maximum.

3. Metal Closure Strips: For openings between decking and other
construction, of not less than 1.3 mm (18 gauge) sheet steel of the
same quality as the deck units. Form to the configuration required to
provide tight-fitting closures at open ends of flutes and sides of
decking.

4. Ridge and Valley Plates: Provide 1.3 mm (18 gauge), minimum 100 mm (4
inch) wide ridge and valley plates where roof slope exceeds 40 mm per
meter (1/2 inch per foot).

5. Cant Strips: Provide bent metal 45 degree leg cant strips where
indicated on the Drawings. Fabricate cant strips from 1 mm (20 gauge)
metal with a minimum 125 mm (5 inch) face width.

6. Seat Angles for Deck: Provide where a beam does not frame into a
column.

7. Sump Pans for Roof Drains: Fabricated from single piece of minimum
1.9 mm (14 gauge) galvanized sheet steel with level bottoms and
sloping sides to direct water flow to drain, unless otherwise shown.
Provide sump pans of adequate size to receive roof drains and with
bearing flanges not less than 75 mm (3 inches) wide. Recess pans not
less than 38 mm (1 1/2 inches) below roof deck surface, unless
otherwise shown or required by deck configuration. Holes for drains

will be cut in the field.

2.2 REQUIREMENTS:

A.

Provide steel decking of the type, depth, gauge, and section properties
as shown.

Metal Roof Deck: Single pan fluted units with flat horizontal top
surfaces utilized to act as a permanent support for all superimposed
loads. Comply with the depth and minimum gage requirements as shown on
the Contract Documents.

1. Wide Rib (Type B) deck.
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2. Finish: Galvanized G-60.

Do not use steel deck for hanging supports for any type or kind of
building components including suspended ceilings, electrical light
fixtures, plumbing, heating, or air conditioning pipes or ducts or
electrical conduits.

- EXECUTION

3.1 ERECTION:

A.

Do not start installation of metal decking until corresponding steel
framework has been plumbed, aligned and completed and until temporary
shoring, where required, has been installed. Remove any oil, dirt,
paint, ice, water and rust from steel surfaces to which metal decking
will be welded.

Coordinate and cooperate with structural steel erector in locating

decking bundles to prevent overloading of structural members.

Do not use deck units for storage or working platforms until permanently

secured. Do not overload deck units once placed. Replace any deck units

that become damaged after erection and prior to casting concrete at no
cost to the Government.

Provide steel decking in sufficient lengths to extend over 3 or more

spans, except for interstitial levels.

Place steel decking units at right angles to supporting members. End

laps of sheets of roof deck shall be a minimum of 50 mm (2 inches) and

shall occur over supports.

Fastening Deck Units:

1. Fasten roof deck units to steel supporting members by not less than
19 mm (3/4 inch) diameter puddle welds or elongated welds of equal
strength, spaced as indicated on the Drawings. Attach split or
partial panels to the structure in every valley. In addition, secure
deck to each supporting member in ribs where side laps occur. Powder
driven fasteners may be used in lieu of welding for roof deck if
strength equivalent to the welding specified is provided. Submit test
data and design calculations verifying equivalent design strength.

2. Mechanically fasten or weld side laps of adjacent roof deck units as
indicated on the Drawings.

3. Provide any additional fastening necessary to comply with the
requirements of Underwriters Laboratories and/or Factory Mutual to
achieve the required ratings.

4., Uplift Loading: Install and anchor roof deck units to resist gross
uplift loading of 3.2 kPa (67 psf) at eave overhang and 2.1 kPa
(45 psf) for other roof areas.

Cutting and Fitting:
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1. Cut all metal deck units to proper length in the shop prior to
shipping.

2. Field cutting by the metal deck erector is restricted to bevel cuts,
notching to fit around columns and similar items, and cutting
openings that are located and dimensioned on the Structural Drawings.

3. Other penetrations shown on the approved metal deck shop drawings but
not shown on the Structural Drawings are to be located, cut and
reinforced by the trade requiring the opening.

4. Make all cuts neat and trim using a metal saw, drill or punchout
device; cutting with torches is expressly prohibited.

5. Do not make any cuts in the metal deck that are not shown on the
approved metal deck drawings. If an additional opening not shown on
the approved shop drawings is required, submit a sketch, to scale,
locating the required new opening and any other openings and supports
in the immediate area. Do not cut the opening until the sketch has
been reviewed and accepted by the Resident Engineer. Provide any
additional reinforcing or framing required for the opening at no cost
to the Government. Failure to comply with these requirements is cause
for rejection of the work and removal and replacement of the affected
metal deck.

6. Reinforcement at Openings: Provide additional metal reinforcement and
closure pieces as shown on the Drawings and as required for strength,
continuity of decking, and support of other work shown.

3.2 WELDING:
Welds shall be made only by welders and welding operators who have been
previously qualified by tests as prescribed in AWS D1.3.
3.3 FIELD REPAIR:
A. Areas scarred during erection. Welds to be thoroughly cleaned and
touched-up. Touch-up paint for zinc-coated units shall be zinc rich

galvanizing repair paint.
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SECTI ON 05 36 00
COWVPOSI TE METAL DECKI NG

PART 1 — GENERAL
1.1 DESCRI PTI ON

This section specifies material and services required for installation
of conposite steel decking including shear connector studs and

m scel | aneous closures required to prepare deck for concrete placenent
as shown and specified.

1. 2 RELATED VWORK

Materials testing and inspection during construction: Section 01 45 29,
TESTI NG LABORATORY SERVI CES.

1. 3 DESI GN REQUI REMENTS:

A

Desi gn steel decking in accordance with Anerican Iron And Stee
Institute publication "Specifications for the Design of Cold Forned
Steel Structural Menbers", except as otherw se shown or specified.
Design all elenments with the | atest published version of applicable
codes.

1.4 SUBM TTALS:

A

Submit in accordance with Section 01 33 23, SHOP DRAW NGS, PRODUCT DATA,
AND SAMPLES.

Shop Draw ngs: Shop and erection draw ngs show ng decking unit |ayout,
connections to supporting nmenbers, and information necessary to conplete
the installation as shown and specified, including supplenentary

fram ng, cant strips, cut openings, special jointing or other
accessori es. Show wel ding, side lap, closure, deck reinforcing and
closure reinforcing details. Show openings required for work of other
trades, including openings not shown on structural draw ngs. Indicate
where tenporary shoring is required to satisfy design criteria.

Manuf acturer's Literature and Data: Show ng steel decking section
properties and specifying structural characteristics as specified
her ei n.

Manuf acturer's witten recomendations for:

1. Shape of decking section to be used.

2. Ceaning of steel decking prior to concrete placenent.

Test Report - Establishing structural characteristics of conposite
concrete and steel decking system

Test Report - Stud base qualification

Wel di ng power setting recomrendation by shear stud manufacturer.

Shear Stud Layouts: Submit drawi ngs show ng the nunber, pattern, spacing
and configuration of the shear studs for each beam and girder
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I. Certification: For each type and gauge of netal deck supporting concrete

slab or fill, furnish certification of the specified fire ratings.
Certify that the units supplied are U. L. listed as a “Steel Floor and
Form Unit”.

1.5 QUALITY ASSURANCE:
Underwriters’ Label: Provide metal floor deck units listed in
Underwriters’ Laboratories “Fire Resistance Directory”, with each deck
unit bearing the UL |abel and marking for specific systemdetail ed.
1.6 APPLI CABLE PUBLI CATI ONS:

A. Publications |isted below forma part of this specification to extent
referenced. Publications are referenced in text by basic designation
only. Refer to the latest edition of all referenced Standards and codes.

B. Arerican Iron and Steel Institute (Al SI):

Speci fication and Conmentary for the Design of Cold-Forned Steel
Structural Menbers (Latest Edition).
C. Anerican Society of Testing and Materials (ASTM:

A36/ A36M .. ............. St andard Specification for Carbon Structural
St eel

AlO8.............. .. ..., Standard Specification for Steel Bars, Carbon,
Col d Finished, Standard Quality

AB53/ AB53M ... .......... Standard Specification for Steel Sheet, Zinc-

Coated (Gal vani zed) or Zinc-Iron Al oy-Coated
(Gal vani zed) by the Hot-Dip Process
D. Arerican Institute of Steel Construction (Al SC) :
1. Specification for Structural Steel Buildings (March 2005).
E. American Wl ding Society (AWS):

D1.1.............. ... Structural Welding Code - Steel
D1.3. ... . Structural Welding Code - Sheet Steel
E. Mlitary Specifications (MI|. Spec.):
ML-P-21035B............ Pai nt, Hi gh Zinc Dust Content, Galvani zing
Repai r

PART 2 - PRODUCTS

2.1 MATERI ALS:

A. Steel Decking and all Flashings: ASTM A653, Structural Quality suitable
for shear stud wel d-through techniques.

Gal vani zi ng: ASTM A653, 60.

C. Shear connector studs: ASTM A108, Grades 1015-1020, yield 350 Ma
(50,000 psi) mnimm tensile strength - 400 Moa (60,000 psi) m ni mum
reducti on of area 50 percent mninmum Studs of uniformdianeter; heads
shal |l be concentric and normal to shaft; stud, after welding free from

w
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any substance or defect which would interfere with its function as a
shear connector. Studs shall not be painted or gal vani zed. Size of studs
shal | be as shown on drawi ngs. Studs manufactured by a conpany nornally
engaged in the nmanufacturer of shear studs and can furni sh equi pnent
suitable for weld-through installation of shear studs.

Gal vani zing Repair Paint: MI. Spec. ML-P-21035B

M scel | aneous Steel Shapes: ASTM A36.

Wel di ng El ectrode: E60XX mini num

Sheet Metal Accessories: ASTM A653, gal vani zed, unl ess noted ot herw se.

Provi de accessories of every kind required to conplete the installation

of metal decking in the system shown. Finish sheet netal itens to nmatch

deck including, but not limted to, the follow ng itemns:

1. Metal Cover Plates: For end-abutting deck units, to close gaps at
changes in deck direction, colums, walls and openings. Sanme quality
as deck units but not less than 1.3 nm (18 gauge) sheet steel

2. Continuous closure plates at openings and concrete sl ab edges:

m ni mum Yz i nch plate steel, except where indicated otherw se on
dr awi ngs.

3. Metal Cosure Strips: For openings between decking and ot her
construction, of not less than 1.3 nm (18 gauge) sheet steel of the
sanme quality as the deck units. Formto the configuration required to
provide tight-fitting closures at open ends of flutes and sides of
decki ng.

4. Seat angles for deck: Where a beam does not frame into a col um.

2.2 REQUI REMENTS:

A

C

St eel decking depth, gage, and section properties to be as shown.
Provi de edges of deck with vertical interlocking nale and fenmale lip
providing for a positive mechanical connection

Fabricate deck units with integral enbossnents to provide mechanica
bond with concrete slab. In conmbination with concrete sl ab, capabl e of
supporting total design |oads on spans shown.

St eel decking capable of safely supporting total, normal construction
service | oads wi thout damage to decking unit.

PART 3 - EXECUTI ON
3.1 ERECTI ON

A

Do not start installation of metal decking until correspondi ng stee
framewor k has been plunbed, aligned and conpleted and until tenporary
shoring, where required, has been installed. Renove any oil, dirt,
paint, ice, water and rust fromsteel surfaces to which netal decking
will be wel ded.
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Coordi nate and cooperate with structural steel erector in |locating
decki ng bundl es to prevent overl oadi ng of structural nenbers.
Do not use floor deck units for storage or working platfornms unti
permanently secured. Do not overl oad deck units once placed. Replace any
deck units that becone danaged after erection and prior to casting
concrete at no cost to the Governnent.
Erect steel deck in accordance with manufacturer's printed instructions.
Ship steel deck units to project in standard widths and cut to proper
| engt h.
Provi de steel decking in sufficient |engths to extend over 3 or nore
spans, except where structural steel |ayout does not permt.
Pl ace steel decking units on supporting steel franmework and adjust to
final position before being permanently fastening. Bring each unit to
proper bearing on supporting beans with mninmum 1-1/2-inch bearing
I ength. Place deck units in straight alignment for entire length of run
of flutes and with close registration of flutes of one unit with those
of abutting unit. End laps shall be mininmumof 2 inches in | ength and
| ocat ed over supports.
Fasteni ng Deck Units:
1. Weld floor deck units to steel supporting nmenbers at spacings and
patterns indicated on the Draw ngs.
2. Tack weld at maxi mum 915 nm (3 feet) o.c. for fastening end cl osures.
Wel d side |aps of adjacent floor deck units at spacing indicated on
t he Draw ngs.
Wel ding to conformto AWS D1.3 and done by conpetent experienced wel di ng
mechani cs.
Areas scarred during erection and welds shall be thoroughly cleaned and
touched-up with zinc rich galvanizing repair paint. Paint touch-up is
not required for welds or scars that are to be in direct contact with
concrete.
Provi de netal concrete stops at edges of deck as required.
Cutting and Fitting:
1. Cut all metal deck units to proper length in the shop prior to
shi ppi ng.
2. Field cutting by the netal deck erector is restricted to bevel cuts,
notching to fit around colums and simlar items, and cutting
openi ngs that are | ocated and di mensi oned on the structural draw ngs.
3. O her penetrations shown on the approved netal deck shop draw ngs but
not shown on the structural drawi ngs are to be |ocated, cut and
reinforced by the trade requiring the opening.
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4. Make all cuts neat and trimusing a nmetal saw, drill or punchout
device; cutting with torches is expressly prohibited.

5. Do not make any cuts in the nmetal deck that are not shown on the
approved netal deck drawings. If an additional opening not shown on
t he approved shop drawings is required, submt a sketch, to scale,
| ocating the required new openi ng and any ot her openi ngs and supports
in the imediate area. Do not cut the opening until the sketch has
been revi ewed and accepted by the Resident Engi neer. Provide any
additional reinforcing or framng required for the opening at no cost
to the Government. Failure to conply with these requirenents is cause
for rejection of the work and renoval and replacenent of the affected
nmet al deck.

6. Reinforcenent at Openings: Provide additional netal reinforcenment and
cl osure pieces as shown on the Drawings as required for strength,
continuity of decking and support of other work shown.

N. Installation of shear connector studs through previously installed netal
deck to conformto AWS D1.1, Section 7, except all studs will be
installed with automatically tined wel ding equi pnent and as specified
bel ow.

1. Do not place reinforcing steel or other materials and equi pnent which
will interfere with stud installation on steel deck until shear
connector studs are installed.

2. Steel deck sheets shall be free of oil, rust, dirt, and paint.

Rel ease water in deck’s valley so that it does not becone entrapped
bet ween deck and beam Surface to which stud is to be welded shall be
cl ean and dry.

3. Rest netal deck tightly upon top flange of structural menber with
bottom of deck rib in full contact with top of beam fl ange.

4. Weld studs only through a single thickness of deck. Place decking so
that a butt joint is obtained. Place studs directly over beam web,
where one row of studs are required.

5. Ferrules specially devel oped for the wel d-through techni que nust be
used. Ferrul es shall be appropriate for size of studs used and be
renoved after wel ding

6. Submit report of successful test program for stud base qualification
as required by AWS D1.1, Appendi x K

3.2 CLEANING

Cl ean deck in accordance with manufacturer's recommendati on before

concrete placenent.

---END- - -
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SECTI ON 05 40 00
COLD- FORVED METAL FRAM NG

PART 1 - GENERAL
1.1 DESCRI PTI ON:
A. This section specifies materials and services required for installation
of cold-formed steel, including tracks and required accessories as

shown and specified. This Section includes the foll ow ng:
1. Exterior non-load-bearing steel stud curtain wall.

1.2 RELATED WORK:
A. Structural steel framing: Section 05 12 00, STRUCTURAL STEEL FRAM NG

B. Non-1| oad-bearing netal stud fram ng assenblies: Section 09 22 16, NO\
STRUCTURAL METAL FRAM NG

C. Gypsum board assenblies: Section 09 29 00, GYPSUM BQOARD.

1.3 DESI GN REQUI REMENTS:
A. Design steel in accordance with American Iron and Steel Institute
Publ i cation "Specification for the Design of Cold-Formed Steel
Structural Menbers", except as ot herw se shown or specified.

B. Structural Performance: Engineer, fabricate and erect col d-forned netal
fram ng with the m ni mum physi cal and structural properties indicated.

1.4 SUBM TTALS:
A. Submit in accordance with Section 01 33 23, SHOP DRAW NGS, PRODUCT
DATA, AND SAMPLES.

B. Shop Drawi ngs: Shop and erection drawi ngs showi ng steel unit |ayout,
connections to supporting nmenbers, and informati on necessary to
conplete installation as shown and specified.

C. Manufacturer's Literature and Data: Show ng steel conponent sections

and specifying structural characteristics.

1.5 APPLI CABLE PUBLI CATI ONS:
A. Publications listed below forma part of this specification to extent
referenced. Publications are referenced in text by basic designation

only.
B. Arerican Iron and Steel Institute (Al SI):

Speci fication and Conmentary for the Design of Cold-Forned Steel
Structural Menbers (1996)
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C. Anerican Society of Testing and Materials (ASTM:

A36/ A36M REV. A)-2003...Standard Specifications for Carbon Structural
St eel

A123/ A123M 2002. ... ..... St andard Specifications for Zinc (Hot-Dip

Gal vani zed) Coatings on Iron and Steel Products

A153/ A153M 2003......... St andard Specifications for Zinc Coating (Hot-

Dip) on Iron and Steel Hardware

A307-2002............... St andard Specifications for Carbon Steel Bolts
and Studs
A653/ AB53M 2003......... Standard Specifications for Steel Sheet, Zinc-

Coated (Gal vani zed) or Zinc-Iron Al oy-Coated
(Gl vanneal ed) by the Hot-Di p Process

C955-2003. . ...... ... .. .. St andard Specifications for Load-Bearing
(Transverse and Axial) Steel Studs, Runners
(Tracks), and Bracing or Bridging for Screw
Application of Gypsum Panel Products and Met al
Pl ast er Bases

C1107-2002.............. St andard Specifications for Packaged Dry,
Hydraul i c- Cemrent Grout (Non-shrink)

E488- 96( Reapproved 2003) St andard Test Methods for Strength of Anchors
in Concrete and Masonry El enents

E1190- 95( Reapproved 2000) St andard Test Methods for Strength of Power-
Actuated Fasteners Installed in Structural
Member s

D. Amrerican Wl ding Society (AWS):
D1.3-(98)............... Structural Wel di ng Code- Sheet Steel
E. Mlitary Specifications (MI|. Spec.):

M L- P-21035B(Rei nst. Notice 2) Pai nt, Hi gh Zinc Dust Content,

Gal vani zi ng Repair
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PART 2 - PRODUCTS
2.1 MATERI ALS
A. Sheet Steel for joists, studs and accessories 16 gage and heavier:
ASTM A653, structural steel, zinc coated G60, with a yield of 340 MPa
(50 ksi) mninum

B. Sheet Steel for joists, studs and accessories 18 gage and lighter:
ASTM A653, structural steel, zinc coated G0, with a yield of 230 MPa

(33 ksi) mninum
C. @Glvanizing Repair Paint: ML-P-21035B

D. Nonnetallic, Non-shrink Gout: Prem xed, nonnetallic, noncorrosive,
nonst ai ni ng grout containing selected silica sands, Portland cenent,
shri nkage- conpensati ng agents, plasticizing and water-reduci ng agents,
conplying with ASTM C1107, with fluid consistency and a 30 m nute
wor ki ng tinme.

2.2 WALL FRAM NG
A. Steel Studs: Manufacturer’s standard C- shaped steel studs of web depth
indicated, with |ipped flanges, and conplying with the foll ow ng:

1. Design Uncoated-Steel Thickness (unless noted otherwise): 1.20 mm
(0.0474 inch).

2. Flange Wdth (unless noted otherwi se): 2 inches.
3. Web: Punched.

B. Steel Track: Manufacturer’s standard U shaped steel track, unpunched,
of web depths indicated, with strai ght flanges, and conplying with the

fol | owi ng:
1. Design Uncoated-Steel Thickness: Mtching steel studs.

2. Flange Wdth: Mnufacturer’s standard deep fl ange where indicated,
standard fl ange el sewhere.

2.4 FRAM NG ACCESSORI ES
A. Fabricate steel fram ng accessories of the same material and finish
used for fram ng nmenbers, with a mnimumyield strength of 230 MPa
(33 ksi).
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B. Provide accessories of manufacturer’s standard thickness and

configuration, unless otherw se indicated, as foll ows:
1. Suppl erentary fram ng.

2. Bracing, bridging, and solid bl ocking.

3. Wb stiffeners.

4. Cusset plates.

5. Deflection track and vertical slide clips.

6. Stud kickers and girts.

7. Joi st hangers and end cl osures.

8. Reinforcenent plates.

2.5 ANCHORS, CLIPS, AND FASTENERS

A. Steel Shapes and Cips: ASTM A36, zinc coated by the hot-dip process
according to ASTM A123.

B. Cast-in-Place Anchor Bolts and Studs: ASTM A307, G ade A, zinc coated
by the hot-di p process according to ASTM A153.

C. Expansion Anchors: Fabricated from corrosion-resistant materials, with
capability to sustain, without failure, a load equal to 5 tines the
design | oad, as determi ned by testing per ASTM E488 conducted by a
qual i fied i ndependent testing agency.

D. Powder - Act uat ed Anchors: Fastener system of type suitable for
application indicated, fabricated fromcorrosion-resistant material s,
with capability to sustain, without failure, a |load equal to 10 tines
t he design | oad, as deternmi ned by testing per ASTM E1190 conducted by a
qual i fied i ndependent testing agency.

E. Mechani cal Fasteners: Corrosion-resistant coated, self-drilling, self-
t hreading steel drill screws. Low profile head beneath sheat hing,

manuf acturer’s standard el sewhere

2.6 REQUI REMENTS:

A. Welding in accordance with AW D1. 3

B. Furni sh nmenbers and accessories by one manufacturer only.
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C. No stud, track, or bracing attachments of any kind (welds, mechanica
fasteners, powder-actuated fasteners, etc.) shall be nade to protected

zones of beans in nmonent-resisting franes. See Draw ngs for |ocations.

PART 3 - EXECUTI ON
3.1 FABRI CATI ON
A. Fram ng conponents may be preassenbl ed into panels. Panels shall be

square with conponents attached.

B. Cut fram ng conmponents squarely or as required for attachnent. Cut

fram ng menbers by sawi ng or shearing; do not torch cut.
C. Hold nenbers in place until fastened.

D. Fasten cold-forned netal fram ng nenbers by wel ding or screw fastening,
as standard with fabricator. Wre tying of fram ng nenbers is not

permtted.

1. Conply with AWS requirenents and procedures for wel ding, appearance
and quality of welds, and nmet hods used in correcting wel ding work.

2. Locate mechanical fasteners and install according to cold-forned
nmetal fram ng manufacturer’s instructions with screw penetrating

joined nenmbers by not |less than 3 exposed screw threads.

E. Where required, provide specified insulation in double header nenbers
and doubl e janb studs which will not be accessible after erection.

3.2 ERECTI ON
A. Handle and |ift prefabricated panels in a nanner as to not distort any
menber .

B. No stud, track, or bracing attachnents of any kind (welds, nechanica
fasteners, powder-actuated fasteners, etc.) shall be nade to protected

zones of beans in nonent-resisting franes. See Drawi ngs for |ocations.
C. Securely anchor tracks to supports as shown.

D. At butt joints, securely anchor two pieces of track to sane supporting

menber or butt-weld or splice together

E. Plumb, align, and securely attach studs to flanges or webs of both

upper and | ower tracks.
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F. All axially |oaded nenbers shall be aligned vertically to allow for
full transfer of the |loads down to the foundation. Vertical alignnent

shall be maintained at floor/wall intersections.

G Install jack studs above and bel ow openings and as required to furnish

support. Securely attach jack studs to supporting nenbers.

H Install headers in all openings that are |arger than the stud spacing
in that wall.

I. Attach bridging for studs in a manner to prevent stud rotation. Space

bri dgi ng rows as shown.

J. Studs in one piece for their entire length, splices will not be
perm tted.

N. Provide tenporary bracing and |l eave in place until framng is

permanently stabilized.

O Do not bridge building expansion joints with cold-forned nmetal fram ng.

I ndependently frame both sides of joints.

P. Fasten reinforcenent plate over web penetrations that exceed size of
manuf acturer’s standard punched openi ngs.

3. 3 TOLERANCES:
A. Vertical alignnment (plunbness) of studs shall be within 1/960th of the

span.

B. Horizontal alignment (levelness) of walls shall be within 1/960th of

their respective |engths.

C. Spacing of studs shall not be nore than 3 mMfmm (1/8 inch) +/- fromthe
desi gned spaci ng providing that the cunul ative error does not exceed

the requirenents of the finishing materials.

D. Prefabricated panels shall be not nmore than 3 nm (1/8 inch) +/- out of

square within the length of that panel

3.4 FIELD REPAIR

A. Touch-up damaged gal vani zing wi th gal vani zi ng repair paint.

- - -END- - -
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SECTI ON 05 50 00
METAL FABRI CATI ONS
PART 1 - GENERAL
1.1 DESCRI PTION
A. This section specifies items and assenblies fabricated from structural
steel shapes and other materials as shown and specified.
B. Itenms specified.

1. Support for Wall and Ceiling Munted |tens
2. Cuards

3. Covers and Franes for Pits and Trenches.
4. Gratings

5. Loose Lintels

6. Shelf Angles

7. Safety Nosings

8. Ladders

9. Railings

10. Sidewal k Access Doors

1.2 RELATED WORK
Rai lings attached to steel stairs: Section 05 51 00, METAL STAIRS.
Col ors, finishes, and textures: Section 09 06 00, SCHEDULE FOR FI NI SHES.
Prime and finish painting: Section 09 91 00, PAINTING
Stai nl ess steel corner guards: Section 10 26 00, WALL AND DOOR
PROTECTI ON.
1.3 SUBM TTALS
A. Submit in accordance with Section 01 33 23, SHOP DRAW NGS, PRODUCT DATA,
AND SAMPLES.
B. Manufacturer's Literature and Data (product description and installation
procedures):

o0 w>»

Grating, each type Fl oor plate
Post-Installed Concrete Wieel guards
Expansi on Anchors
Post-Installed Concrete Si dewal k Access door
Adhesi ve Anchors

Manhol e Covers Saf ety nosing

C. Shop Drawi ngs:

1. Each item specified, showing conplete detail, location in the
project, material and size of conponents, nethod of joining various
conponents and assenblies, finish, and |ocation, size and type of
anchors.

2. Mark itenms requiring field assenbly for erection identification and
furni sh erection drawi ngs and instructions.
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3. Provide tenplates and rough-in neasurenents as required.
D. Manufacturer's Certificates:
1. Anodi zed finish as specified.
2. Live | oad designs as specified.
3. For post-installed concrete anchors, provide Current test data or ICC
Eval uati on Report
Design Calcul ations for specified |live |oads including dead | oads.

F. Furnish setting drawi ngs and instructions for installation of anchors to
be preset into concrete work, and for the positioning of items having
anchors to be built into concrete or masonry construction.

1.4 QUALITY ASSURANCE

A. Each manufactured product shall nmeet, as a minimum the requirenments
specified, and shall be a standard commerci al product of a manufacturer
regularly presently manufacturing itens of type specified.

B. Each product type shall be the sane and be made by the sane
manuf act urer.

C. Assenbl ed product to the greatest extent possible before delivery to the
site.

D. Include additional features, which are not specifically prohibited by
this specification, but which are a part of the manufacturer's standard
commerci al product.

1.5 APPLI CABLE PUBLI CATI ONS

A. The publications listed below forma part of this specification to the
extent referenced. The publications are referenced in the text by the
basi c designation only.

B. Anmerican Society of Mechani cal Engineers (ASME):

B18. 6. 1-81(R1997)....... Wood Screws
B18. 2. 2-87(R2005) .. ..... Square and Hex Nuts
C. American Society for Testing and Materials (ASTM:

A36/ AB6M05. .. .......... Structural Steel

AAT-99(R2004)........... Mal | eabl e Iron Castings

AAB-03. ... . .. Gray Iron Castings

A53-06.................. Pi pe, Steel, Black and Hot- D pped, Zinc-Coated
Wl ded and Seanl ess

Al123-02................. Zinc (Hot-Di p Gal vani zed) Coatings on Iron and
St eel Products

Al67-99(R2004).......... St ai nl ess and Heat - Resi sting Chrom um Ni ckel
Steel Plate, Sheet and Strip

A269-07. .. ... Seanl ess and Wel ded Austenitic Stainless Steel

Tubing for General Service
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A307-07. ..o Carbon Steel Bolts and Studs, 60,000 PSI Tensile
Strength
A312/ A312M06. . ......... Seamnl ess, Wl ded, and Heavily Cold Wrked
Austenitic Stainless Steel Pipes
A391/ A391M01........... Grade 80 Alloy Steel Chain
A653/ A653M07. .. ........ St eel Sheet, Zinc Coated (Gal vani zed) or Zinc-
Iron Alloy Coated (Gal vanneal ed) by the Hot-Dip
Process
A786/ A7T86M 05. . ......... Rol l ed Steel Floor Plate
B221-06................. Al um num and Al um num Al | oy Extruded Bars, Rods,
Wre, Shapes, and Tubes
B456-03................. El ectrodeposited Coatings of Copper Plus N ckel
Pl us Chrom um and Nickel Plus Chrom um
B632-02................. Al umi num Al loy Rolled Tread Pl ate
Cl107-07. ... Packaged Dry, Hydraulic-Cenment G out (Nonshrink)
D3656-04. ............... I nsect Screening and Louver Coth Wven from
Vi nyl - Coated d ass Yarns
FA36-07................. Har dened Steel Washers
F468-06................. Nonferrous Bolts, Hex Cap Screws, and Studs for
General Use
F593-02................. Stainless Steel Bolts, Hex Cap Screws, and Studs
F1667-05................ Driven Fasteners: Nails, Spikes and Staples
D. Anerican Welding Society (AWS):
DL.1-04................. Structural Wl ding Code Steel
DL.2-03................. Structural Weldi ng Code A um num
D1.3-98................. Structural Welding Code Sheet Steel
E. National Association of Architectural Metal Manufacturers (NAAMV)
AWP521-01............... Pi pe Railing Manual
AVP 500-505-1988........ Met al Fi ni shes Manual
MBG 531-00.............. Metal Bar Grating Manual
MBG 532-00.............. Heavy Duty Metal Bar Grating Manual
F. Structural Steel Painting Council (SSPC):
SP 1-05................. No. 1, Solvent C eaning
SP 2-05..... ... .. ... . ... No. 2, Hand Tool d eaning
SP 3-05..... ... . ... ... No. 3, Power Tool O eaning
G Federal Specifications (Fed. Spec):
RR-T-650E............... Treads, Metallic and Nonnetallic, Nonskid

PART 2 - PRODUCTS
2.1 DESIGN CRI TERI A
A. In addition to the dead | oads, design fabrications to support the
followi ng Iive | oads unless otherw se specified.
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Ladders and Rungs: 120 kg (250 pounds) at any point.

Rai lings and Handrails: 900 N (200 pounds) in any direction at any
point, or 730 NNm (50 Ib/ft) in any direction along top rail.

Floor Plates, Gratings, Covers: 500 kg/nf (100 pounds per square foot).
Use 225 kg (500 pounds) for concentrated | oads. Use 1500 kg/ nm? (200
pounds per square foot) for vehicle loads in the foll ow ng areas:

Manhol e Covers: 1200 kg/nf (250 pounds per square foot).

2.2 MATERI ALS

A
B.
C.

I o m

[a—

Structural Steel: ASTM A36.

Stainl ess Steel: ASTM Al167, Type 302 or 304.

Al umi num Extruded: ASTM B221, Alloy 6063-T5 unl ess ot herw se specifi ed.
For structural shapes use alloy 6061-T6 and all oy 6061-T4511.
Fl oor Pl ate:

1. Steel ASTM A786.

2. Alum num ASTM B632.

Steel Pipe: ASTM A53.

1. Galvanized for exterior |ocations.

2. Type S, Grade A unless specified otherw se.

3. NPS (inside dianeter) as shown.

Cast-Ilron: ASTM A48, C ass 30, comercial pattern.

Mal | eabl e Iron Castings: A47.

Primer Paint: As specified in Section 09 91 00, PAI NTING

Stai nl ess Steel Tubing: ASTM A269, type 302 or 304. - ‘[Formatted: Levell

Support and Fram ng Channel s:
1. Carbon Steel Fram ng Channel:
a. Material: Rolled, mld strip steel, 12 gauge, ASTM A1011/A1011M
Grade 33.
b. Finish: Hot-dip galvanized after fabrication.
2. Stainless Steel Framing Channel: Rolled, ASTM Al167, Type 316
stainl ess steel, 12 gauge.
Concrete and Masonry Drilled Anchors
1. General:
a. AISI Type 316 stainless, hot-dip gal vani zed, or zinc-plated steel,
b. Current evaluation and acceptance reports by | CC or other simlar
code organi zation.
2. Expansion Anchors: Conply with | CC-ES Acceptance Criteria for
Mechani cal Anchors in Concrete Elements (AC 193, Novenber 2010).
3. Adhesive Anchors:
a. Conply with | CC-ES Acceptance Oriteria for Post-lnstalled Adhesive
Anchors in Concrete (AC 308, My 2008).
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b. Threaded Rod: ASTM F593 stainless steel threaded rod, dianeter as
shown on Drawi ngs, length as required, to provide m ni mum depth of
enmbednent, clean and free of grease, oil, or other del eterious
material .

c. Adhesive: Two-conponent, designed to be used in adverse
freeze/thaw environnents, with gray color after m xing, conpatible
for intended use and environnental conditions, nonsag, with
sel ected viscosity base on installation tenperature and overhead
application where applicable.

d. Packaging and Storage: Disposable, self-contained cartridge system
capabl e of dispensing both conponents in the proper mxing ratio
and fitting into a nmanually or pneumatically operated caul ki ng
gun. Store adhesive cartridges on pallets or shelving in covered
storage area, in accordance with manufacturer’s witten
instructions. Cartridge Markings: Include nanufacturer’s nane,
product nanme, material type, batch or serial nunber, and adhesive
expiration date. Do not use cartridges if shelf life has expired.

L. Gout: ASTM C1107, pourable type.
M Insect Screening: ASTM D3656.

2.3 HARDWARE
A. Rough Hardware:

1.

Furni sh rough hardware with a standard plating, applied after
punching, form ng and assenbly of parts; gal vani zed, cadm um pl at ed,
or zinc-coated by el ectro-gal vani zi ng process. Gl vani zed G 90 where
speci fi ed.

Use (B0 gal vani zed coating on ferrous nmetal for exterior work unless
non-ferrous netal or stainless is used.

B. Fasteners:

1. Bolts with Nuts:
a. ASME B18. 2. 2.
b. ASTM A307 for 415 MPa (60,000 psi) tensile strength bolts.
c. ASTM F468 for nonferrous bolts.
d. ASTM F593 for stainless steel.

2. Screws: ASME B18. 6. 1.

3. Washers: ASTM F436, type to suit material and anchorage.

4. Nails: ASTM F1667, Type |, style 6 or 14 for finish work.

2.4 FABRI CATI ON GENERAL
A. Material
1. Use material as specified. Use material of commercial quality and

suitable for intended purpose for material that is not naned or its
standard of quality not specified.
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2. Use material free of defects which could affect the appearance or
serviceability of the finished product.
B. Size:
1. Size and thickness of nmenbers as shown.
2. When size and thickness is not specified or shown for an individual

part, use size and thickness not |less than that used for the sanme
conponent on simlar standard comercial itens or in accordance with
est abl i shed shop met hods.

C. Connections

1.

Except as otherw se specified, connections may be nmade by wel ding or
bol ti ng.

Riveting will not be approved.

Desi gn si ze, nunber and pl acenent of fasteners, to develop a joint
strength of not |ess than the design val ue.

Hol es for bolts: Accurately punched or drilled and burrs renoved.

Si ze and shape welds to develop the full design strength of the parts
connected by welds and to transmit inposed stresses w thout pernmanent
def ormati on or failure when subject to service |oadings.

Use bolts of naterial selected to prevent corrosion (electrolysis) at
binmetallic contacts. Plated or coated material will not be approved.
Use stainless steel connectors for renpvabl e nenbers nachi ne screws
or bolts.

D. Fasteners and Anchors

1.

Use nmethods for fastening or anchoring netal fabrications to building
construction as shown or specified.

Where fasteners and anchors are not shown, design the type, size,

| ocation and spacing to resist the | oads inposed without deformation
of the menbers or causing failure of the anchor or fastener, and suit
the sequence of installation.

Use material and finish of the fasteners conpatible with the ki nds of
mat erial s which are fastened together and their location in the
finished work.

Fasteners for securing netal fabrications to new construction only,
may be by use of threaded or wedge type inserts or by anchors for

wel ding to the netal fabrication for installation before the concrete
is placed or as masonry is laid.

Fasteners for securing netal fabrication to existing construction or
new construction nmay be expansion bolts, toggle bolts, power actuated
drive pins, welding, self drilling and tapping screws or bolts.

E. Worknmanshi p

1.

Ceneral :
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a. Fabricate items to design shown.

b. Furni sh menbers in longest | engths comrercially available within
the limts shown and specified.

c. Fabricate straight, true, free fromwarp and tw st, and where
applicabl e square and in sane plane.

d. Provide hol es, sinkages and reinforcenment shown and required for
fasteners and anchorage itens.

e. Provide openings, cut-outs, and tapped holes for attachment and
cl earances required for work of other trades.

f. Prepare nmenbers for the installation and fitting of hardware.

g. Cut openings in gratings and floor plates for the passage of
ducts, sunps, pipes, conduits and simlar itens. Provide
rei nforcement to support cut edges.

h. Fabricate surfaces and edges free from sharp edges, burrs and
proj ections which may cause injury.

2. el ding:

a. Weld in accordance with AWS.

b. Welds shall show good fusion, be free fromcracks and porosity and
acconplish secure and rigid joints in proper alignnent.

c. \Were exposed in the finished work, continuous weld for the full
I ength of the nenbers joined and have depressed areas filled and
protrudi ng wel ds finished smooth and flush with adjacent surfaces.

d. Finish welded joints to match finish of adjacent surface.

3. Joining:

a. Mter or butt nmenbers at corners.

b. Where frames nmenbers are butted at corners, cut leg of frame
nmenber perpendicular to surface, as required for clearance.

4. Anchors:

a. \Were netal fabrications are shown to be preset in concrete, weld
32 x 3 M (1-1/4 by 1/8 inch) steel strap anchors, 150 nm (6
inches) long with 25 nm (one inch) hooked end, to back of nenber
at 600 mm (2 feet) on center, unless otherw se shown.

b. Where netal fabrications are shown to be built into masonry use 32

Xx 3 mm(1-1/4 by 1/8 inch) steel strap anchors, 250 mm (10 i nches)
long with 50 nm (2 inch) hooked end, welded to back of nenber at
600 nm (2 feet) on center, unless otherw se shown.

5. Cutting and Fitting:

a.

b.

Accurately cut, nmachine and fit joints, corners, copes, and
mters.
Fit renovabl e nenbers to be easily renopved.
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c. Design and construct field connections in the nost practical place
for appearance and ease of installation.
Fit pieces together as required.
Fabri cate connections for ease of assenbly and di sassenbly without
use of special tools.

f. Joints firmwhen assenbl ed.

g. Conceal joining, fitting and wel ding on exposed work as far as
practical .

h. Do not show screws prominently on the exposed face.

i. The fit of conponents and the alignnment of holes shall elimnate
the need to nodify conponent or to use exceptional force in the
assenbly of itemand elimnate the need to use other than comon

tool s.
F. Finish:
1. Finish exposed surfaces in accordance with NAAWMM Metal Finishes
Manual .
2. Al umi num NAAWMM AMP 501.
a. MII finish, AA-MLO, as fabricated, use unless specified
ot herwi se.
b. Cear anodic coating, AA-C22A41, chem cally etched nedium matte,
with Architectural Class 1, 0.7 mils or thicker.
c. Colored anodi c coating, AA-C22A42, chenically etched nedium natte
with Architectural Class 1, 0.7 mils or thicker.
d. Painted: AA-C22R10.
3. Steel and Iron: NAAMM AWMP 504.

a. Zinc coated (Galvani zed): ASTM A123, (0 unl ess noted ot herwi se.
b. Surfaces exposed in the finished work:
1) Finish snmooth rough surfaces and renopve projections.
2) Fill holes, dents and sinilar voids and depressions with epoxy
type patchi ng conpound.
c. Shop Prine Painting:
1) Surfaces of Ferrous netal:
a) Itens not specified to have other coatings.
b) Gal vani zed surfaces specified to have prine paint.

c) Renove all loose nmill scale, rust, and paint, by hand or
power tool cleaning as defined in SSPC-SP2 and SP3.

d) dean of oil, grease, soil and other detrinmental matter by
use of solvents or cleaning conpounds as defined in SSPC-
SP1.

e) After cleaning and finishing apply one coat of prinmer as
specified in Section 09 91 00, PAINTING
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2) Non ferrous netals: Conply with MAAMM 500 seri es.
Stainl ess Steel: NAAWM AMP-504 Fini sh No. 4.

G Protection:

1. Insulate alum numsurfaces that will come in contact with concrete,
masonry, plaster, or netals other than stainless steel, zinc or white
bronze by giving a coat of heavy-bodied al kali resisting bitum nous
pai nt or other approved paint in shop.

2. Spot prinme all abraded and danmged areas of zinc coating which expose
the bare netal, using zinc rich paint on hot-dip zinc coat itens and
zinc dust primer on all other zinc coated itens.

2.5 SUPPORTS
A. Ceneral:

1. Fabricate ASTM A36 structural steel shapes as shown.

2. Use clip angles or make provisions for wel ding hangers and braces to
over head construction.

3. Field connections may be wel ded or bolted.

B. For Ceiling Hung Toilet Stall:

1. Use a continuous steel channel above pilasters with hangers centered
over pilasters.

2. Make provision for installation of stud bolts in | ower flange of
channel .

3. Provide a continuous steel angle at wall and channel braces spaced as
shown.

4. Use threaded rod hangers.

5. Provide diagonal angle brace where the suspended ceiling over toilet
stalls does not extend to side wall of room

6. Provide supports for ceiling hung pilasters at dressing booths and

entrance screen to toilet roomsinilar to support for toilet stall
pi |l asters.

C. For wvall Munted Itens:

1.
2.
3.

For itens supported by metal stud partitions.

Steel strip or hat channel nminimmof 1.5 nm (0.0598 inch) thick.
Steel strip mnimmof 150 nm (6 inches) wi de, |ength extending one
stud space beyond end of item supported.

Steel hat channels where shown. Flange cut and flatted for anchorage
to stud.

Structural steel tube or channel for grab bar at water closets floor
to structure above with clip angles or end plates forned for anchors.
Use steel angles for thru wall counters. Drill angle for fasteners at
ends and not over 100 mm (4 inches) on center between ends.

D. For Trapeze Bars:
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1. Construct assenbly above ceilings as shown and design to support not
| ess than a 340 kg (750 pound) working |load at any point.

2. Fabricate trapeze supports as shown, with all exposed nenbers,

i ncluding screws, nuts, bolts and washers, fabricated of stainless
steel .

3. Fabricate conceal ed conponents of structural steel shapes unless
shown ot herwi se.

4. Stainless steel ceiling plate drilled for eye bolt.

Conti nuously wel d connections where wel ds shown.

6. Use nodul ar channel where shown with manufacturers bolts and

fittings.
a. Weld ends of steel angle braces to steel plates and secure to
nmodul ar channel units as shown. Drill plates for anchor bolts.
b. Fabricate eye bolt, special clanp bolt, and plate closure full
I ength of nodul ar channel at ceiling line and secure to nodul ar
channel unit with nanufacturers standard fittings.
E. For Intravenous Track and Cubical Curtain Track:

1. Fabricate assenbly of steel angle as shown.

2. Drill angle bent ends for anchor screws to acoustical suspension
system and angl e for hanger wires.

3. Provide pipe sleeve welded to angle.

F. For Operating Room Light:

1. Fabricate as shown to suit equi pment furnished.

2. Drill leveling plate for light fixture bolts.

G Supports for Accordion Partition Tracks, Exercise Equipnent, and |ltens
at Various Conditions at Suspended Ceilings:

1. Fabricate of structural steel shapes as shown.

2. Drill for anchor bolts of suspended item

2.6 GUARDS
A. Edge GQuard Angles for Qpenings in slabs.

1. Fabricate fromsteel angles of sizes and with anchorage shown.

2. \Where size of angle is not shown, provide 50 x 50 x 6 mMm (2 x 2 x 1/4
inch) steel angle with 32 x 5 mm (1-1/4 x 3/16 inch) strap anchors,
wel ded to back.

3. Mter or butt angles at corners and weld.

4. Use one anchor near end and three feet on centers between end
anchors.

B. Wheel Guards:

1. Construct wheel guards of not less than 16 mm (5/8 inch) thick cast
iron.

2. Provide corner type, with flanges for bolting to walls.
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2.7 COVERS AND FRAMES FOR PI TS AND TRENCHES
A. Fabricate covers to support live |oads specified.

B. Gal vani zed steel nenbers after fabrication in accordance with ASTM A123,
G 90 coating.
C. Steel Covers:

1.

Use 6 nm (1/4 inch) thick floor plate for covers unless otherw se
shown. Use gratings where shown as specified in paragraph GRATI NGS.
Use snmooth floor plate unless noted otherw se.

Provi de clearance at all sides to pernt easy renoval of covers.
Make cutouts within 6 nm (1/4 inch) of penetration for passage of

pi pes and ducts.

Drill covers for flat head countersunk screws.

Make cover sections not to exceed 2.3 nf (25 square feet) in area and
90 kg (200 pounds) in weight.

Fabricate trench cover sections not be over 900 mm (3 feet) |ong and
if width of trench is nore than 900 nm (3 feet), equip one end of
each section with an angle or "T" bar stiffener to support adjoining
pl ate.

Use two, 13 mm (1/2 inch) dianeter steel bar flush drop handles for
each cover section.

D. Steel Franes:

1. Formframe fromstructural steel angles as shown. Were not shown use
63 x 63 x 6 nm (2-1/2 x 2-1/2 x 1/4 inch) angles for frane openings
over 1200 mm (4 feet) long and 50 x 50 x 6 Mm (2 ix 2 x 1/4 inch) for
frame openings |ess than 1200 nm (4 feet).

2. Fabricate internediate supporting nenbers fromsteel "T' s" or angles;
| ocated to support cover section edges.

3. VWhere covers are required use steel border bars at franes so that top
of cover will be flush with frame and finish floor.

4. Weld steel strap anchors to frane. Space straps not over 600 nm (24
i nches) o.c., not shown otherw se between end anchors. Use 6 x 25 x
200 mMmm (1/4 x 1 x 8 inches) with 50 mm (2 inch) bent ends strap
anchors unl ess shown ot herwi se.

5. Drill and tap frames for screw anchors where plate covers occur.

2.8 GRATI NGS
A. Provide wel ded nmetal bar grating configured as shown on the Draw ngs.

1. Bearing Bar: Depth and thickness as indicated, plain walking surface,
bearing bar spacing 1 3/16 inches.

2. Cross Bar: Spacing not to exceed 4 inches center to center.

3. Material: ASTM A36

B. Provide clearance at all sides to pernit easy renoval of grating.
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C. Make cutouts in gratings with 6 nm (1/4 inch) mninmnumto 25 mm (one
inch) maxi mum cl earance for penetrations or passage of pipes and ducts.
Edge band cutouts.

D. Fabricate in sections no |l ess than 450 mm (18 inches) wi de, not to
exceed 2.3 nt (25 square feet) in area, and 90 kg (200 pounds) in
wei ght .

E. Fabricate all sections of grating with end-banding bars, with dinensions
as required to provide mninmum25 nmm (1 inch) bearing at all supporting
sur f aces.

F. Fabricate angle frames and supports, including anchorage as shown.

1. Fabricate internediate supporting nenbers from"T s" or angles.
2. Locate intermedi ate supports to support grating section edges.

3. Fabricate frame to finish flush with top of grating.

4. Locate anchors at ends and at spacing indicated on Draw ngs, but not
over 600 mm (24 inches) o.c.

5. Butt or miter, and weld angle frame at corners.

G Finishes:

1. Galvanize steel nenbers after fabrication in accordance with ASTM
Al123, G 90 for exterior gratings, gratings in concrete floors, and
interior grating where specified.

H. Accessories:

1. Gating danps, renpvabl e from above grating surface, provide at all
supporting surfaces except as noted on Draw ngs.

2.9 LOOCSE LI NTELS
A. Furnish lintels of sizes shown. Were size of lintels is not shown,

provide the sizes specified.

B. Fabricate lintels with not Iess than 150 nm (6 inch) bearing at each end
for nonbearing nasonry walls, and 200 nm (8 inch) bearing at each end
for bearing walls.

C. Provide one angle lintel for each 100 mm (4 inches) of masonry thickness
as follows except as otherw se specified or shown.

1. Openings 750 mmto 1800 nm (2-1/2 feet to 6 feet) - 125 x 90 x 8 mm
(5 x 3-1/2 x 5/16 inch).

2. Openings 1800 mmto 3000 nm (6 feet to 10 feet) - 125 x 125 x 9 mnm (5
x 5 x 3/8 inch).

D. Provide bearing plates for lintels where shown.

E. Where shown or specified, punch upstanding |l egs of single lintels to
suit size and spacing of anchor bolts.

2.10 SHELF ANGLES

A. Fabricate fromsteel angles of size shown.
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B. Fabricate angles with horizontal slotted holes for 19 mm (3/4 inch)
bolts spaced at not over 900 nm (3 feet) on centers and within 300 nm

(12 inches) of ends.

C. Provide adjustable malleable iron inserts for enbedded in concrete
fram ng.

2.11 SAFETY NOSI NGS

A. Fed. Spec. RR-T-650, Type C
1. Aluminum Cdass 2, Style 2.

B. Fabricate nosings for exterior and interior use fromcast al um num

C. Fabricate nosings approximately 100 mm (4 inches) wide with not nore
than 9 nm (3/8 inch) nose.

D. Provide nosings with integral type anchors spaced not nore than 100 nmm

(4 inches) fromeach end and internedi ate anchors spaced approxi mately

375 mm (15 inches) on center.

E. Fabricate nosings to extend within 100 mm (4 inches) of ends of concrete
stair treads except where shown to extend full width.
F. Fabricate nosings to extend full width between stringers of netal stairs
and full width of door openings.
2.12 LADDERS
A. Steel Ladders:

1. Fixed-rail type with steel rungs shoul dered and headed into and
wel ded to rails.

2. Fabricate angle brackets of 50 nm (2 inch) wide by 13 nm (1/2 inch)
thick steel; brackets spaced maxi mum of 1200 mm (4 feet) apart and of
length to hold | adder 175 mm (7 inches) fromwall to center of rungs.
Provide turned ends or clips for anchoring.

3. Provide holes for anchoring with expansion bolts through turned ends
and brackets.

4. \Were shown, fabricate side rails curved, twisted and fornmed into a
gooseneck.

5. Galvanize exterior |ladders after fabrication, ASTM A123, G 90.

2.13 RAI LI NGS
A. In addition to the dead | oad, design railing assenbly to support live
| oad specifi ed.
B. Fabrication Ceneral:

1. Provide continuous welded joints, dressed snooth and fl ush.
Standard flush fittings, designed to be wel ded, may be used.
Exposed threads will not be approved.

Form handrai| brackets to size and desi gn shown.

a ke

Exterior Post Anchors.
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a. Provide flanged fittings welded or threaded to posts for securing
to concrete with expansion bolts.

b. Provide heavy pattern sliding flange base plate with set screws at
base of pipe or tube posts.

Interior Post Anchors:

a. Provide flanged fittings for securing fixed posts to floor with
expansi on bolts, unless shown ot herwi se.

b. Weld or thread flanged fitting to posts at base.
For securing renpbvabl e posts to floor, provide close fitting
sl eeve insert or inverted flange base plate with stud bolts or
rivets concrete anchor wel ded to the base plate.

d. Provide sliding flange base plate on posts secured with set
SCrews.

e. Weld flange base plate to renpvabl e posts set in sleeves.

C. Handrails:

1.

2.

Close free ends of rail with flush netal caps welded in place except
where flanges for securing to walls with bolts are shown.

Make provisions for attaching handrail brackets to wall, posts, and
handrai|l as shown.

D. Steel Pipe Railings:

214

0w >

F

o

PART 3 -

1.
2.
3.

Fabricate steel pipe with welded joints.

Nunmber and space of rails as shown.

Space posts for railings not over 1800 mm (6 feet) on centers between

end posts.

Form handrai|l brackets fromnalleable iron.

Qpening Guard Rails:

a. Fabricate rails with flanged fitting at each end to fit between
wal | opening janbs.

b. Design flange fittings for fastening with machine screws to steel
pl ate anchored to janbs.

c. Fabricate rails for floor openings for anchorage in sleeves.

ALL ARREST ANCHCRS

Gener al

Conforns to OSHA CFR Part 1926. 502.

M ni mum br eaki ng strength: 5,000 pounds.
Material: Stainless steel, AISI Type 304.

EXECUTI ON

3.1 | NSTALLATI ON, GENERAL
A. Set work accurately, in alignnent and where shown, plunb, level, free of
rack and tw st, and set parallel or perpendicular as required to line

and pl ane of surface.
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Items set into concrete or masonry.

1. Provide tenporary bracing for such items until concrete or masonry is
set .

2. Place in accordance with setting draw ngs and instructions.

3. Build strap anchors, into masonry as work progresses.

Set frames of gratings, covers, corner guards, and simlar itens flush

with finish floor or wall surface and, where applicable, flush with side

of openi ng.

Field weld in accordance with AWS.

1. Design and finish as specified for shop wel di ng.

2. Use continuous weld unl ess specified otherw se.

Install anchoring devices and fasteners as shown and as necessary for

securing netal fabrications to building construction as specified.

Powder actuated drive pins may be used except for renovable itens and

where menbers woul d be defornmed or substrate danaged by their use.

No fasteners or attachnents of any kind, including but not limted to

wel ds, bolts, screws, powder actuated fasteners, etc., are permtted

within protected zones of special nmonent frane beans. See Draw ngs for

di nensi ons of protected zones.

Spot prime all abraded and danaged areas of zinc coating as specified

and all abraded and danmged areas of shop prinme coat with same kind of

paint used for shop primng.

Isolate alumnumfromdissinmlar netals and fromcontact with concrete

and masonry materials as required to prevent electrolysis and corrosion.

Secure escutcheon plate with set screw

NSTALLATI ON OF SUPPORTS

Anchorage to structure.

1. Secure angles or channels and clips to overhead structural steel by
continuous wel ding unless bolting is shown.

2. Secure supports to concrete inserts by bolting or continuous welding
as shown.

3. Secure supports to mid height of concrete beans when inserts do not
exi st with expansion bolts and to slabs, with expansion bolts, unless
shown ot herwi se.

4. Secure steel plate or hat channels to studs as detail ed.

9

iling Hung Toilet Stalls:

1. Securely anchor hangers of continuous steel channel above pilasters
to structure above.

2. Bolt continuous steel angle at wall to masonry or weld to face of

each netal stud.
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3. Secure brace for steel channels over toilet stall pilasters to wall
angl e supports with bolts at each end spaced as shown.

4. Install diagonal angle brace where the suspended ceiling over toilet
stalls does not extend to side wall of room

5. Install stud bolts in lower flange of channel before installing
furred down ceiling over toilet stalls.

6. Install support for ceiling hung pilasters at entrance screen to
toilet roomsimlar to toilet stall pilasters.

Supports for Wall Mounted itens:

1. Locate center of support at anchorage point of supported item

2. Locate support at top and bottom of wall hung cabinets.

3. Locate support at top of floor cabinets and shelving installed
agai nst wal | s.

4. Locate supports where required for itens shown.

Ceiling Support for Operating Light:

1. Anchor support to structure above as shown.

2. Set leveling plate as shown level with ceiling.

3. Secure operating light to leveling plate in accordance with |ight
manuf acturer's requirenents.

Supports for intravenous (IV) Track and Cubicle Curtain Track:

1. Install assenmbly where shown after ceiling suspension grid is
install ed.

2. Drill angle for bolt and weld nut to angle prior to installation of
tile.

Support for cantilever grab bars:

1. Locate channels or tube in partition for support as shown, and extend
full height fromfloor to underside of structural slab above.

2. Anchor at top and bottomwi th angle clips bolted to channels or tube
with two, 9 mm (3/8 inch) dianeter bolts.

3. Anchor to floors and overhead construction with two 9 nm (3/8 inch)
di aneter bolts.

4. Fasten clips to concrete with expansion bolts, and to steel with
machi ne bolts or welds.

Supports for Trapeze Bars:

1. Secure plates to overhead construction with fasteners as shown.

2. Secure angle brace assenbly to overhead construction with fasteners
as shown and bolt plate to braces.

3. Fit nodul ar channel unit flush with finish ceiling, and secure to
plate with nmodul ar channel unit manufacturer's standard fittings
through steel shins or spreaders as shown.

a. Install closure plates in channel between eye bolts.
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b. Install eyebolts in channel.

3.3 COVERS AND FRAMES FOR PI' TS AND TRENCHES

A
B.
C.

Set frame and cover flush with finish floor.

Secure plates to frame with flat head countersunk screws.

Set gratings loose in drainage trenches or over pits unless shown
anchor ed.

3.4 DOOR FRAMES

A. Secure clip angles at bottomof franes to concrete slab with expansion
bolts as shown.
B. Level and plunb franme; brace in position required.
C. At masonry, set frames in walls so anchors are built-in as the work
progresses unl ess shown ot herw se.
D. Set frames in formwrk for franes cast into concrete.
E. Were frames are set in prepared openings, bolt to wall with spacers and
expansi on bolts.
3.5 GUARDS
A. Wieel Cuards:
1. Set flanges of wheel guard at |least 50 mm (2 inches) into pavenent.
2. Anchor to walls as shown, expansion bolt if not shown.
3.6 GRATI NGS
A. Set grating to elevation indicated or flush with finish floor; top of
curb, or areaway wall. Set frame so that horizontal |leg of angle franme
is flush with face of wall except when frane is installed on face of
wal | .
B. Where grating termnates at a wall bolt frane to concrete or masonry
wi th expansi on bolts unless shown ot herwi se.
C. Secure renpvabl e supporting nenbers in place with stainless steel bolts.
D. Bolt gratings to supports.
3.7 STEEL LI NTELS
A. Use lintel sizes and conbi nati ons shown or specifi ed.
B. Install lintels with |l ongest |eg upstandi ng, except for openings in 150
mm (6 inch) nmasonry walls install lintels with |longest |eg horizontal.
C. Install lintels to have not |less than 150 nm (6 inch) bearing at each

end for nonbearing walls, and 200 nm (8 inch) bearing at each end for
bearing walls.

3.8 SHELF ANGLES

A

B.

Anchor shelf angles with 19 mm (3/4 inch) bolts unless shown ot herw se
in adjustable nalleable iron inserts, set level at elevation shown.
Provi de expansi on space at end of nenbers.
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3.9 SAFETY NOSI NGS
A. Except as specified and where preforned rubber treads are shown or

specified install safety nosings at the follow ng:

PO NBE

Exterior concrete steps.

Door sills of areaway entrances curbs.

Exposed edges of curbs of door sills at transformer and service roons.
Interior concrete steps, including concrete filled treads of netal
stairs of service stairs.

B. Install flush with horizontal and vertical surfaces.

C. Install nosing to within 100 nmm (4 inches) of ends of concrete stair

treads, except where shown to extend full w dth.
D. Extend nosings full wi dth of door openings.

E. Extend nosings, full w dth between stringers of netal stairs, and

term nate at point of curvature of steps having short radius curved ends.
3. 10 LADDERS

A. Anchor |l adders to walls and floors with expansion bolts through turned

lugs or angle clips or brackets.
3. 11 RAILINGS
A. Steel Posts:

1.

5.

Secure fixed posts to concrete with expansion bolts through fl anged
fittings.

Secure renovabl e posts to concrete with either machi ne screws through
flanged fittings which are secured to inverted flanges enbedded in
and set flush with finished floor, or set posts in close fitting pipe
sl eeves wit hout grout.

Secure sliding flanged fittings to posts at base with set screws.
Secure fixed flanged fittings to concrete w th expansion bolts.
Secure posts to steel with welds.

B. Anchor to Walls:

1.

Anchor rails to concrete or solid masonry with machi ne screws through
flanged fitting to steel plate.
a. Anchor steel plate to concrete or solid masonry w th expansion
bol ts.
b. Anchor steel plate to hollow masonry with toggle bolts.
Anchor flanged fitting with toggle bolt to steel support in frame
wal | s.

C. Handrails:

1.
2.

Anchor brackets for nmetal handrails as detail ed.

Install brackets within 300 nm (12 inches) of return of walls, and at
evenly spaced internedi ate points not exceeding 1200 nmm (4 feet) on
centers unl ess shown ot herwi se.
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3. Expansion bolt to concrete or solid masonry.
4. Toggle bolt to installed supporting frane wall and to holl ow nasonry
unl ess shown ot herw se.

3.12 S| DEWALK DOOR AND FRAMES

A
B.

C.

Set frame flush with finished concrete slab or curb.

Secure well linings to structure with expansion bolts unless shown
ot herw se.

Coor di nat e sidewal k door drain connections with plunbing work.

3.13 STEEL COVPONENTS FOR M LLWORK | TEMS

A

Coordinate and deliver to MIIwrk fabricator for assenbly where
mllwork itens are secured to netal fabrications.

3.14 CLEAN AND ADJUSTI NG

A

Adj ust novabl e parts including hardware to operate as desi gned wi thout
bi nding or deformation of the nenbers centered in the opening or franme
and, where applicable, contact surfaces fit tight and even w thout
forcing or warping the conponents.
Clean after installation exposed prefinished and plated itens and itens
fabricated from stainless steel, alum num and copper alloys, as
recormended by the nmetal manufacture and protected from danage until
conpl etion of the project.

---END- - -
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SECTI ON 05 51 00
METAL STAI RS

PART 1 - GENERAL
1.1 DESCRI PTI ON

A
B.

Section specifies steel stairs with railings.

Types:

1. Closed riser stairs with concrete filled treads and pl atforms.
Stringers shall be HSS sections as shown on the Draw ngs.

1.2 RALATED WORK

A

C

D

Concrete fill for treads and platforns: Section 03 30 00, CAST-IN- PLACE
CONCRETE.

Conposite nmetal decking for |andings: Section 05 36 00, COWGOSI TE METAL
DECKI NG,

Wal | handrails and railings for other than steel stairs: Section 05 50
00, METAL FABRI CATI ONS.

Requi renents for shop painting: Section 09 91 00, PAINTING

1.3 SUBM TTALS

A

C

Submit in accordance with Section 01 33 23, SHOP DRAW NGS, PRODUCT DATA,
AND SAMPLES.

Shop Draw ngs: Show design, fabrication details, installation,
connections, material, and size of nenbers.

Cal cul ati ons.

1.4 APPLI CATI ON PUBLI CATI ONS

A

The publications listed below forma part of this specification to the
extent referenced. The publications are referenced in the text by basic
desi gnati on.

American Society for Testing and Materials (ASTM:

A36/ AS6M05. .. .......... Structural Steel

A47-99 (R2004).......... Ferritic Malleable Iron Castings

AMB-03.................. Gray lron Castings

A53-06.................. Pi pe, Steel, Black and Hot-Di pped Zi nc-Coated
Wl ded and Seani ess

A307-07.......... ... ..., Carbon Steel Bolts and Studs, 60000 psi Tensile
Strength

A500-01................. St andard Specification for Cold Fornmed Wl ded

and Seanl ess Carbon Steel Structural Tubing in
Rounds and Shapes

A653/ 653M07. . .......... St eel Sheet, Zinc Coated (Gal vani zed) or Zinc
Al oy Coated (Gal vanneal ed) by the Hot-Dip
Process
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A563-07................. Carbon and All oy Steel Nuts

AL1008-07................ Steel, Sheet, Col d-Rolled, Carbon, Structural,
Hi gh-Strength, Low All oy

A786/ A786M 00. .. ........ Rol |l ed Steel Floor Plates

A993/ A992M 02. .. ... .. ... Standard Specification for Structural Steel
Shapes

A1011-04................ Steel, Sheet and Strip, Strip, Hot-Rolled

Carbon, Structural, H gh-Strength, Low All oy
Ameri can Wl ding Society (AWS):
D1.1-04................. Structural Wel ding Code- St eel
D1.3-98................. Structural Wel di ng Code- Sheet Steel
The National Association of Architectural Metal Mnufactures (NAAMM
Manual s:
Metal Bar Gratings (ANSI/NAAVMM MBG 531-00)

AMP521-01............... Pi pe Railing Manual, Including Round Tube
American lron and Steel Institute (AISI):
2001, ... . Desi gn of Col d-Forned Steel Structural Menbers

PART 2 - PRODUCTS
2.1 DESIGN CRI TERI A

A

Design stairs to support a uniformlive |oad of 500 kg/nf (100 pounds
per square foot). Treads shall be designed for a 350 pound point | oad
(not concurrent with the uniformlive |oad).

Structural design, fabrication and assenbly in accordance with

requi renents of NAAMM Metal Stairs Manual, except as otherw se specified
or shown.

Desi gn pipe railings in accordance with NAAMM Pi pe Railing Manual for
900 N (200 pounds) in any direction at any point or 730 NNm (50
pounds/ft) in any direction along top rail.

2.2 MATERI ALS

oo wx

m

Steel Pipe: ASTM A53, Standard Wi ght, zinc coated.

Steel Grating: Metal bar type grating NAAWM BG

Sheet Steel: ASTM A1008.

Structural Steel: ASTM A992 for Wshapes, ASTM A500 Grade B for HSS
Sections, and ASTM A36 for other shapes.

Steel Floor Plate: ASTM 786.

St eel Decking: As specified in Section 05 36 00, COVPOSI TE METAL
DECKI NG,

Steel Plate: ASTM A1011 or ASTM A36.

Iron Castings: ASTM A48, O ass 30.

Mal | eabl e Iron Castings: ASTM A47.
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2. 3 FABRI CATI ON GENERAL
A. Fasteners:
1. Conceal bolts and screws wherever possible.
2. Use countersunk heads on exposed bolts and screws with ends of bolts
and screws dressed flush after nuts are set.
B. Vel di ng:
1. Structural steel, AW D1.1 and sheet steel, AWS DL. 3.
2. Where possible, locate welds on unexposed side.
3. &ind exposed welds smooth and true to contour of wel ded nenber.
4. Renove wel ding splatter.
C. Renpve sharp edges and burrs.
D. Fit stringers to head channel and close ends with steel plates welded in
pl ace where shown.
E. Shop Prinme Painting: Prepare surface and apply prinmer as specified for
ferrous nmetals in Section 09 91 00, PAINTING
2.4 RAI LI NGS
A. Fabricate railings, including handrails, fromsteel pipe with flush.
1. Connections may be standard fittings designed for welding, or coped
or mtered pipe with full welds.
2. Wall handrails are provided under Section 05 50 00, METAL
FABRI CATI ONS
B. Return ends of handrail to wall and close free end.

O

Space internedi ate posts not over six feet on center between end posts.
D. Fabricate handrail brackets fromcast malleable iron or structura
steel .
E. Provide standard termnal fittings at ends of post and rails.
2.5 CLOSED RI SER STAI RS
A. Provide treads, risers, platforns, railings, stringers, headers and
ot her supporting nenbers.
B. Fabricate pans for treads and platforns, and risers from sheet steel.
Fabricate pans for platforns from conposite steel decking where shown.
C. Formrisers with sanitary cove
D. Fabricate stringers, headers, and other supporting nenbers from
structural steel
PART 3 - EXECUTI ON
3.1 STAIR | NSTALLATI ON
A. Provide hangers and struts required to support the | oads inposed.
B. Performjob site welding and bolting as specified for shop fabrication
C. Set stairs and other nenbers in position and secure to structure as
shown.
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D. Install stairs plunb, level and true to line.

E. Provide steel closure plate to fill any gap greater than 13 nm (1/2
i nch) between the stringer and surrounding shaft wall. Weld and finish
with prinme and paint finish of adjoining steel

3.2 RAILING | NSTALLATI ON

A. Install standard termnal fittings at ends of posts and rails.

B. Secure brackets, posts and rails to steel by welds, and to masonry or
concrete with expansion sleeves and bolts, except secure posts at
concrete by setting in sleeves filled with comercial non-shrink grout.

C. Set rails horizontal or parallel to rake of stairs to within 3 mmin
3650 mm (1/8-inch in 12 feet).

D. Set posts plunb and aligned to within 3 mmin 3650 mm (1/8-inch in
12 feet).

3.3 FIELD PRI ME PAI NTI NG

A. When installation is conplete, clean field welds and surroundi ng areas
to bright netal, and coat with same prinmer paint used for shop primng

B. Touch-up abraded areas with same priner paint used for shop primng

C. Touch up abraded gal vani zed areas with zinc rich paint as specified in
section 09 91 00, PAINTI NG
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